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8 x 2  + 4 x (3/2)   = 10 8 x 2  + 4 x (3/2)   = 10 
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Are the steps observed inAre the steps observed in
the magnetic relaxationthe magnetic relaxation
of quantum mechanical origin?of quantum mechanical origin?

Are they due to spin tunneling?Are they due to spin tunneling?
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Magnetic clusters:

Mn, Mn2, Mn3, Mn4, [Mn4]2, Mn5, Mn6, 
Mn7, Mn8, Mn9, Mn10, Mn11, Mn12, Mn13, 
Mn16, Mn18, Mn21, Mn24, Mn26, Mn30

Fe2, Fe3, Fe4, Fe5, Fe6, Fe7, Fe8, Fe10, Fe11, 
Fe13, Fe17/19, Fe19

Co4, Co6, Co10

Ni4, Ni5, Ni6, Ni8, Ni12, Ni21, Ni24

Co2Gd2, Co2Dy2, Cr12, CrNi6, CrNi2, CrCo3, 
Fe10Na2, Fe2Ni3, Mn2Dy2, Mn2Nd2, V15, Ho, 
...

S = 0, 1/2, 1, 3/2, 2, 5/2, 4, 9/2, 5, 
…………. 33/2





Origin of Spin Tunneling 
in Mn-12 Acetate
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Dislocations in the Mn-12 Crystal 
Lattice
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257201 (2002)

Acetic Acid Disorder in 
the Mn-12 cluster



Six different chemical isomersSix different chemical isomers



SUPERRADIANCE
(Chudnovsky & Garanin, PRL-2002)



m = 1  to  m = 2   transition:    f = 0.08 THz
m = 9  to  m = 10 transition:    f = 0.35 THz




